Theoretical and experimental analysis of the gating performance of a photocathode-gated image tube using a femtosecond laser.
We study theoretically and experimentally the gating performance of photocathode-gated image tube. A cross-correlation method is proposed to analyze the rising and falling speed and width of the image tube gain. Femtosecond pulses generated by a fiber laser are used as the light source of ultrahigh temporal resolution and trapezoid electrical signals are applied to a photocathode electrode as gating pulses. By adjusting the time delay between the laser pulse and the electrical gating pulse, various acceleration procedures for the photoelectrons generated at the photocathode can be observed. The photoelectrons arriving at the multichannel plate (MCP) with different kinetic energies receive different gain according to Eberhardt's MCP gain model. The gain profile is obtained by measuring the output light power of the fluorescent screen at the output port of the tube. The theoretical analysis and experimental result show that the shape of the output gain curve of the image tube is deformed and the width is broadened in comparison with the symmetric electrical gating pulse.